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(57) ABSTRACT

It is aimed to enable a heat shrinkable tube to be mounted on
a connected part of a core exposed portion of a wire and a
terminal with high positioning accuracy. A terminal-fitted
wire manufacturing method is for mounting a heat shrinkable
tube on a connected part of a core exposed portion of a wire
and a terminal. After the wire is inserted into the heat shrink-
able tube, the terminal is connected to the core exposed por-
tion. Thereafter, the heat shrinkable tube is moved to a posi-
tion for covering the connected part of the core exposed
portion and the terminal, and a part of the heat shrinkable tube
is temporarily fixed to at least parts of the wire and the
terminal. Thereafter, the heat shrinkable tube is mounted by
being heated and thermally shrunk.

2 Claims, 9 Drawing Sheets
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TERMINAL-FITTED WIRE
MANUFACTURING METHOD

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a technology for protecting a
connected part of a wire and a terminal.

2. Description of the Related Art

Conventionally, a terminal-fitted wire disclosed in Japa-
nese Unexamined Patent Publication No. 2000-285983 is
known. In Japanese Unexamined Patent Publication No.
2000-285983, a crimping barrel of a ground terminal is
crimped and connected to a core exposed at a wire end and a
heat shrinkable tube is mounted on that crimped part.

The terminal-fitted wire on which the heat shrinkable tube
is mounted as described above can be manufactured by the
following process.

First, along wire is cut to a predetermined length, a coating
at a wire end portion is stripped to expose a core at the end
portion. Subsequently, the wire end portion is inserted into a
compression tube. Subsequently, a terminal is crimped and
connected to the core exposed at the wire end portion. There-
after, the compression tube is moved to cover a crimped part
of the wire to the core. Thereafter, the compression tube is
heated to shrink and deform. In this way, the terminal-fitted
wire on which the heat shrinkable tube is mounted is manu-
factured.

In a state where the heat shrinkable tube before shrinkage
is mounted on the crimped part, this heat shrinkable tube is
movable relative to the crimped part. Thus, the heat shrink-
able tube may move relative to the crimped part before shrink-
age and may not be able to be accurately positioned with
respect to the crimped part.

The above problem occurs because a time required for
thermal shrinkage of the compression tube is longer than a
time required for each operation performed earlier. For
example, in a general wire end processing apparatus, a time
required for each of a wire measuring operation, a cutting
operation, a heat shrinkable tube fitting operation, a stripping
operation, a crimping operation and an operation of mounting
the heat shrinkable tube on a crimped part is approximately
below 1 second and, at the longest, about several seconds.
Contrary to this, an operation of thermally shrinking the heat
shrinkable tube takes about 10 to 20 seconds. Thus, if the
above series of operations are successively performed, other
respective steps need to be performed in conformity with the
time required for thermal shrinkage, which results in poor
operation efficiency.

If a series of steps until the heat shrinkable tube is mounted
on the crimped part and the step of thermally shrinking the
heat shrinkable tube are separately performed to avoid this,
each of the steps until the heat shrinkable tube is mounted on
the crimped part can be efficiently performed.

However, in this case, the heat shrinkable tube mounted
beforehand may move in a longitudinal direction of the wire
between the series of steps until the heat shrinkable tube is
mounted on the crimped part and the step of thermally shrink-
ing the heat shrinkable tube, and it is difficult to position the
heat shrinkable tube to accurately cover the crimped part.

Accordingly, an object of the present invention is to enable
a heat shrinkable tube to be mounted on a connecting part of
a core exposed portion of a wire and a terminal with high
positioning accuracy.

SUMMARY OF THE INVENTION

To achieve the above object, the present invention is
directed to a terminal-fitted wire manufacturing method for
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mounting a heat shrinkable tube on a connected part of a core
exposed portion of a wire and a terminal, comprising (a)
inserting the wire into the heat shrinkable tube; (b) connect-
ing the terminal to the core exposed portion of the wire; (c)
moving the heat shrinkable tube to a position for covering the
connected part of the core exposed portion and the terminal;
(d) temporarily fixing a part of the heat shrinkable tube to at
least parts of the wire and the terminal; and (e) mounting the
heat shrinkable tube on the connected part of the core exposed
portion and the terminal by heating and thermally shrinking
the heat shrinkable tube.

According to the above-described terminal-fitted wire
manufacturing method, the heat shrinkable tube is mounted
on the connected part of the core exposed portion and the
terminal by being heated and thermally shrunk after the part
of the heat shrinkable tube is temporarily fixed to at least the
parts of the wire and the terminal. Thus, the heat shrinkable
tube is unlikely to be displaced even if the wire or the like is
moved after the heat shrinkable tube is temporarily fixed.
Therefore, the heat shrinkable tube can be mounted on the
connected part of the core exposed portion of the wire and the
terminal with high positioning accuracy.

The terminal-fitted wire manufacturing may include form-
ing an adhesive layer or a glue layer on an inner peripheral
portion of the heat shrinkable tube; and the part of the heat
shrinkable tube is temporarily fixed to at least the parts of the
wire and the terminal by the adhesive layer or the glue layer in
the step (d). Accordingly the heat shrinkable tube can be
easily temporarily fixed without being thermally shrunk.

The part of the heat shrinkable tube that is temporarily
fixed to at least the parts of the wire and the terminal may be
heated and thermally shrunk in the step (d). Accordingly, the
heat shrinkable tube can be easily temporarily fixed without
using an adhesive layer or the like since the part of the heat
shrinkable tube is temporarily fixed to at least the parts of the
wire and the terminal by being heated and thermally shrunk.

The invention also is directed to a terminal-fitted wire,
comprising a wire including a core exposed portion; a termi-
nal connected to the core exposed portion; and a heat shrink-
able tube arranged to cover a connected part of the core
exposed portion and the terminal and partly temporarily fixed
to at least parts of the wire and the terminal.

Accordingly, the heat shrinkable tube is temporarily fixed
to the connected part with high positioning accuracy since the
terminal-fitted wire includes the heat shrinkable tube
arranged to cover the connected part of the core exposed
portion and the terminal and partly temporarily fixed to at
least the parts of the wire and the terminal. Thus, this heat
shrinkable tube can be mounted on the connected part of the
core exposed portion of the wire and the terminal with high
positioning accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view showing a terminal-fitted wire as a
subject matter.

FIG. 2 is a view showing a permissible range in which a
heat shrinkable tube before thermal shrinkage can be
mounted.

FIG. 3 is a view showing a terminal-fitted wire manufac-
turing process.

FIG. 4 is a view showing the terminal-fitted wire manufac-
turing process.

FIG. 5 is a view showing the terminal-fitted wire manufac-
turing process.

FIG. 6 is a view showing the terminal-fitted wire manufac-
turing process.
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FIG. 7 is a view showing the terminal-fitted wire manufac-
turing process.

FIG. 8 is a view showing the terminal-fitted wire manufac-
turing process.

FIG. 9 is a view showing the terminal-fitted wire manufac-
turing process.

FIG. 10 is a view showing the terminal-fitted wire manu-
facturing process.

FIG. 11 is a view showing the terminal-fitted wire manu-
facturing process.

FIG. 12 is a view showing the terminal-fitted wire manu-
facturing process.

FIG. 13 is a view showing the terminal-fitted wire manu-
facturing process.

FIG. 14 is a view showing the terminal-fitted wire manu-
facturing process.

FIG. 15 is a view showing the terminal-fitted wire manu-
facturing process.

FIG. 16 is a view showing a temporary fixing step.

FIG. 17 is a view showing the temporary fixing step.

FIG. 18 is a view showing another temporary fixing step.

FIG.19is aview showing an example of a temporary fixing
position.

FIG. 20 is a view showing an example of heating dies.

FIG. 21 is a view showing another example of the heating
dies.

FIG. 22 is a view showing still another example of the
heating dies.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, a terminal-fitted wire manufacturing method
and a terminal-fitted wire according to an embodiment are
described.

First, the terminal-fitted wire is described. FIG. 1 is a side
view showing a terminal-fitted wire 10. The terminal-fitted
wire 10 includes a wire 12, aterminal 20 and a heat shrinkable
tube 30.

The wire 12 is formed such that the outer periphery of a
core 13 is covered by a coating 24 by extrusion coating. The
core 13 is formed by a single metal wire of copper, copper
alloy, aluminum, aluminum alloy or the like or by twisting
wires of such a metal. In this example, the core 13 is formed
by twisting a plurality of metal wires of aluminum or alumi-
num alloy. Further, the coating 14 is stripped at an end portion
of'the wire 12, whereby a core exposed portion 134 is formed
at the end portion of the wire 12.

The terminal 20 is formed, such as by appropriately press-
working a metal plate material of copper, copper alloy or the
like. A plating layer of tin, nickel or the like may be formed on
the surface of the terminal 20. In this example, a tin plating
layer is formed on the surface of the terminal 20.

The terminal 20 includes a wire connecting portion 22 and
a mating connecting portion 28.

The mating connecting portion 28 is a part to be connected
to a mating terminal or the like and, here, substantially in the
form of atube, i.e. in the form of a female terminal. A mating
terminal (so-called male terminal) including a pin-shaped or
tab-shaped connected part is inserted into this mating con-
necting portion 28 for connection. However, the mating con-
necting portion 28 may be in the form of a pin or a tab, i.e. in
the form of a male terminal or may be formed into an annular
shape connectable to a mating member by a screw or the like.

The wire connecting portion 22 is connectable to the end
portion of the wire 12. Here, the wire connecting portion 22
includes a bottom plate portion 23, a pair of coating crimping
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pieces 24 and a pair of core crimping pieces 25. The bottom
plate portion 23 is in the form ofa long plate extending toward
a base end part of the mating connecting portion 28. The
integral coating crimping pieces 24 are in the form of long
pieces extending from opposite sides of an end part of the
bottom plate portion 23. A part of the wire connecting portion
22 where the pair of coating crimping pieces 24 are formed
has a substantially U-shaped cross-section. The pair of core
crimping pieces 25 are in the form of long pieces extending
from opposite sides of the end part of the bottom plate portion
23 between the pair of coating crimping pieces 24 and the
mating connecting portion 28. A part of the wire connecting
portion 22 where the pair of core crimping pieces 25 are
formed has a substantially U-shaped cross-section.

Further, a peripheral wall portion 26 is formed at a part of
the bottom plate portion 23 of the wire connecting portion 22
between the pair of core crimping pieces 25 and the mating
connecting portion 28. The peripheral wall portion 26 is a
jaw-shaped portion bulging out over the entire outer periph-
ery of the bottom plate portion 23 between the pair of core
crimping pieces 25 and the mating connecting portion 28. The
peripheral wall portion 26 is held in close contact with the
outer peripheral surface of the bottom plate portion 23. The
outer periphery of the peripheral wall portion 26 has a ring
shape or an annular shape such as a rectangular ring shape
with rounded corners. Such a peripheral wall portion 26 can
be formed, for example, by being molded of resin in a state
where the terminal 20 is fixed in a resin forming mold (so-
called insert molding). Thermoplastic resins such as polya-
mide, polyester, polypropylene and polyethylene, thermoset-
ting resins such as epoxy resin can be used as the resin for
forming the peripheral wall portion 26.

The pair of core crimping pieces 25 are crimped and con-
nected to the core exposed portion 13a to embrace the core
exposed portion 13a and the pair of coating crimping pieces
24 are crimped and connected to the coating 14 to embrace an
end part of the coating 14, whereby the end portion of the wire
12 and the terminal 20 are connected. However, connection of
the wire 12 and the terminal 20 is not limited to crimp con-
nection, but may be bonded by welding such as ultrasonic
welding or resistance welding or soldering.

Further, the heat shrinkable tube 30 is in the form of a tube
which covers at least a contact part of the core exposed por-
tion 13a and the terminal 20 (particularly, a part where the
pair of core crimping pieces 25 are crimped and connected to
the core exposed portion 13a). Here, the heat shrinkable tube
30 covers a connected part of the end portion of the wire 12
and the terminal 20 between a part of the coating 14 of the
wire 12 near the wire connecting portion 22 and the peripheral
wall portion 26.

Such a heat shrinkable tube 30 is formed of a tubular
member which shrinks upon heating, has a length equal to or
longer than a length from the part of the coating 14 of the wire
12 near the wire connecting portion 22 to the peripheral wall
portion 26 before heating, and is formed into a tubular shape
having such an inner diameter that the crimped part ofthe pair
of'the coating crimping pieces 24 and the crimped part of the
pair of core crimping pieces 25 are insertable. As shown in
FIG. 2, the connected part of the end portion of the wire 12
and the terminal 20 is inserted and arranged into the heat
shrinkable tube 30 before heating and the part of the coating
14 of the wire 12 near the wire connecting portion 22 and the
peripheral wall portion 26 are respectively arranged in end
parts of the heat shrinkable tube 30. When the heat shrinkable
tube 30 is heated in this state, it thermally shrinks to be
mounted on the connected part of the end portion of the wire
12 and the terminal 20 while covering this connected part. In
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this example, one end part of the heat shrinkable tube 30 is
held in close contact with the outer peripheral surface of the
peripheral wall portion 26 and the other end part thereof is
held in close contact with the outer peripheral surface of the
coating 14 in this mounted state. In this way, the both end
parts of the heat shrinkable tube 30 are sealed and the con-
nected part is more reliably made waterproof. An intermedi-
ate part of the heat shrinkable tube 30 is preferably held in
close contact with the outer peripheral surface of the con-
nected part, but may cover with an appropriate clearance
formed between the heat shrinkable tube 30 and this outer
peripheral surface.

To realize reliable waterproofing by the above heat shrink-
able tube 30, it is preferable to arrange the peripheral wall
portion 26 in the one end part of the heat shrinkable tube 30
and arrange the part of the coating 14 near the terminal 20 in
the other end part of the heat shrinkable tube 30. To this end,
the heat shrinkable tube 30 before thermal shrinkage is pref-
erably arranged in a predetermined permissible range A (see
FIG. 2) with respect to the connected part of the end portion
of the wire 12 and the terminal 20 with high positioning
accuracy. A method for manufacturing the terminal-fitted 10
for that purpose is described below.

Here is described the method for manufacturing the termi-
nal-fitted wire 10 while accurately maintaining the position of
the heat shrinkable tube 30 with respect to the connected part
of the end portion of the wire 12 and the terminal 20.

Specifically, the above heat shrinkable tube 30 is roughly
mounted on the connected part of the end portion of the wire
12 and the terminal 20 as follows. First, the wire 12 is inserted
into the heat shrinkable tube 30 before thermal shrinkage
(step (a)). Then, the terminal is connected to the core exposed
portion 13a of the wire 12 (step (b)). Subsequently, the heat
shrinkable tube 30 is moved to a position for covering the
connected part of the core exposed portion 13a and the ter-
minal 20 (step (c)). Thereafter, by thermally shrinking the
heat shrinkable tube 30, the heat shrinkable tube 30 is
mounted on the connected part of the core exposed portion
13a and the terminal 20 (step (e)). Even if the heat shrinkable
tube 30 is accurately moved to the connected part in the above
step (c), it is necessary to prevent a displacement of the heat
shrinkable tube 30 until the step (e) is performed.

Accordingly, a part of the heat shrinkable tube 30 is tem-
porarily fixed to at least parts of the wire 12 and the terminal
20 here (step (d)) after the above step (c). A specific method
for temporary fixing is described in detail later. This sup-
presses a displacement of the heat shrinkable tube 30 relative
to the connected part even if the terminal-fitted wire 10 is
moved until the step (e) is performed after the step (c).
Accordingly, the heat shrinkable tube 30 can be mounted on
the connected part of the end portion of the wire 12 and the
terminal 20 with high positioning accuracy. In addition, since
the part of the heat shrinkable tube 30 is temporarily fixed to
at least the parts of the wire 12 and the terminal 20 in the step
(d), this step can be more quickly performed as compared
with the case where the heat shrinkable tube 30 is entirely
thermally shrunk. More specifically, the above step (d) can be
performed for a period nearly equal to the time required for a
wire measuring operation, a cutting operation, a heat shrink-
able tube fitting operation, a stripping operation, a crimping
operation, an operation of mounting the heat shrinkable tube
onacrimped part and the like (approximately below 1 second,
atthe longest about several seconds). Thus, the steps (a) to (d),
more preferably together with the wire measuring operation
and the cutting operation performed earlier can be succes-
sively performed with high operation efficiency as a series of
steps. Further, the step (e) can also be efficiently performed as
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an operation (outside operation) different from a series of
operations of the steps (a) to (d) such as by collectively
heating a plurality of terminal-fitted wires 10.

The above method for manufacturing the terminal-fitted
wire 10 is described in the overall process from the operation
of measuring and cutting the long wire to the manufacturing
of'the terminal-fitted wire 10. Note that movable parts such as
feed rollers 42, wire chucks 46 and tube chucks 50 operate by
driving various driving mechanisms such as motors, hydrau-
lic cylinders, air cylinders and the like and those operations
can be automatically controlled by an unillustrated control
unit.

First, as shown in FIG. 3, along wire 12 wound and accom-
modated on a reel 40 is fed toward a position between a pair
of cutting blades 44 by a pair of feed rollers 42 and the like.
Then, as shown in FIG. 4, a coating 14 of a leading end portion
of'the wire 12 is removed by a pair of stripping blades 48 in a
state where the wire 12 is clamped at a position slightly before
the leading end portion of the wire 12 by the wire chuck 46. In
this way, a core exposed portion 134 having a predetermined
length is formed at one end portion of the wire 12.

Subsequently, as shown in FIG. 5, the wire 12 is further fed
by the pair of feed rollers 42, the fed wire 12 is clamped by
another wire chuck 46 near the pair of cutting blades 44 when
the wire 12 is cut to a predetermined length, and the wire 12
is cut by the pair of cutting blades 44 in this state. In this way,
the wire 12 is cut to a desired length.

Subsequently, as shown in FIG. 6, the coating 14 of the
wire 12 at the other end portion is removed by the pair of
stripping blades 48. In this way, a core exposed portion 13a of
apredetermined length is formed also at the other end portion
of the wire 12.

Subsequently, as shown in FI1G. 7, the other end portion and
the one end portion of the wire 12 are aligned. Then, as shown
in FIG. 8, heat shrinkable tubes 30 clamped by the tube
chucks 50 are moved toward the end portions of the wire 12
with each end portion of the wire 12 clamped by two wire
chucks 46. At this time, the wire 12 is released from the wire
chuck 46 closer to each core exposed portion 13a out of the
two wire chucks 46 and this wire chuck 46 is temporarily
moved and retracted from the wire 12. Then, as shown in FIG.
9, the moved and retracted wire chucks 46 are returned to
clamp the wire 12 again with the heat shrinkable tubes 30
pushed to positions near the other wire chucks 46. Thereafter,
the heat shrinkable tubes 30 are released from the tube chucks
50 and these tube chucks 50 are moved and retracted. Note
that the wire 12 is preferably inserted into the heat shrinkable
tube 30 before the terminal 20 is crimped to smoothly insert
the wire 12 into the heat shrinkable tube 30, but this is not
essential.

Subsequently, as shown in FIG. 10, terminals 20 clamped
by terminal chucks 52 are moved toward the core exposed
portions 13a and the core exposed portions 13a are arranged
in wire connecting portions 22 of the terminals 20.

Thereafter, as shown in FIG. 11, a pair of coating crimping
pieces 24 and a pair of core crimping pieces 25 of each wire
connecting portion 22 are sandwiched between a pair of
crimping dies 53 and crimped and deformed. In this way, the
wire connecting portion 22 is crimped and connected to the
core exposed portion 13a.

Thereafter, as shown in FIG. 12, an image of a connected
part of the wire connecting portion 22 and the core exposed
portion 13aq is captured by an imaging camera 54 or the like.
The captured image is used for various image inspection
processings concerning a crimped state, the position of the
terminal and the like.
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Thereafter, as shown in FIG. 13, the wire chucks 46 closer
to the terminals 20 are temporarily moved and retracted and
the heat shrinkable tubes 30 are clamped by the tube chucks
50 and moved toward the terminals 20. In this way, the heat
shrinkable tubes 30 are moved to positions for covering the
connected part of the core exposed portion 13a and the ter-
minal 20.

Then, as shown in FIG. 14, parts of the heat shrinkable
tubes 30 are temporarily fixed to at least parts of the wire 12
and the terminals 20 by partly pressing the heat shrinkable
tubes 30. In this way, a terminal-fitted wire 10B to which the
heat shrinkable tubes 30 are temporarily fixed is manufac-
tured. This operation can be performed by locally sandwich-
ing parts ofthe heat shrinkable tubes 30 covering the end parts
of'the coating 14 while heating them by a pair of heating dies
60, for example, as shown in FIGS. 16 and 17. A heating
temperature is preferably as short a time as possible without
causing any large external damage of the heat shrinkable
tubes 30 by heat. Preferably, the range of the heating tem-
perature is, for example, a range 0f 80° C. to 180° C., but there
is no limitation to this range depending on other factors such
as the material and shape of the heat shrinkable tubes 30. At
least leading end parts of the pair of heating dies 60 are
formed to be plate-like. These leading end parts have such a
thickness that the heat shrinkable tubes 30 can be partly
heated and pressed, here a thickness smaller than the length of
the parts of the heat shrinkable tubes 30 covering the end parts
of the coating 14. Further, the pair of heating dies 60 are
heated by a heating device 62 such as a ceramic heater. The
part of the heat shrinkable tube 30 covering the end part of the
coating 14 is partly thermally shrunk and temporarily fixed to
the coating 14 by being sandwiched between the pair of
heating dies 60. Note that the part of the heat shrinkable tube
30 needs not be thermally shrunk to such a degree as to be
completely held in close contact with the coating 14, and may
be thermally shrunk to such a degree as to be able to position
the heat shrinkable tube 30. Note that the other part of the heat
shrinkable tube 30 is not basically thermally shrunk except at
a part where heat of the pair of heating dies 60 has been
transferred.

Since the step of temporarily fixing the heat shrinkable
tube 30 as described above is a step of partly thermally shrink-
ing the heat shrinkable tube 30, this step requires a shorter
time as compared with the step of thermally shrinking the
entire heat shrinkable tube 30 and can be performed for an
operation period nearly equal to those required for the respec-
tive steps shown in FIGS. 3 to 13. Thus, following a series of
steps shown in FIGS. 3 to 13, the temporary fixing step can be
efficiently performed.

Note that a tube inner layer 32, which is an adhesive layer
or a glue layer, may be formed on the inner periphery of the
heat shrinkable tube 30. This tube inner layer 32 is a layer
which notably becomes adhesive or sticky upon heating and
functions to maintain a waterproof property by being reliably
held in close contact with the surface of the connected part in
a state where the heat shrinkable tube 30 is mounted on the
connected part of the end portion of the wire 12 and the
terminal 20. When the heat shrinkable tube 30 is formed with
the above tube inner layer 32, if a part of the heat shrinkable
tube 30 is heated by the pair of heating dies 60 in the same
manner as above, the tube inner layer 32 is heated and the part
of the heat shrinkable tube 30 is adhered or stuck to the
coating 14 to be temporarily fixed by the tube inner layer 32
that is the adhesive layer or the glue layer. Thus, the heat
shrinkable tube 30 can be temporarily fixed and positioned
within a relatively short period in the same manner as
described above. Note that the adhesive layer or the glue layer
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may be adhesive or sticky even under normal temperature,
and this heat shrinkable tube 30 may be partly temporarily
fixed only by pressing the heat shrinkable tube 30 without
heating it.

Note that the heat shrinkable tube 30 may be temporarily
fixed at any part thereof. For example, as shown in FIG. 19, a
pair of heating dies 60 may be arranged in a range of the
coating 14 to which the terminal 20 is not crimped and con-
nected and a part of the heat shrinkable tube 30 on the side of
the wire 12 may be temporarily fixed to the coating 14.
Alternatively, a pair of heating dies 60 may be arranged in a
range where the wire connecting portion 22 of the terminal 20
is present and a part of the heat shrinkable tube 30 on the side
of the terminal 20 may be temporarily fixed to the wire con-
necting portion 22 of the terminal 20 and the core exposed
portion 13a connected thereto or the peripheral wall portion
26 or the like. In short, it is sufficient to temporarily fix not the
entire heat shrinkable tube 30, but a part of the heat shrinkable
tube 30 to parts of the wire 12 and the terminal 20 by thermal
shrinkage, adhesive, glue or the like.

Further, the pair of heating dies 60 may have any shape if
they can press the heat shrinkable tube 30. For example, as
shown in FIG. 20, leading end parts of a pair of heating dies
60A may have a linear shape. Further, as shown in FIG. 21,
semicircular recesses 60Bh may be formed on leading end
parts of a pair of heating dies 60B and the heat shrinkable tube
30 may be arranged in these semicircular recesses 60Bh and
pressed. The semicircular recesses 60Bh may have a semicir-
cular shape having a diameter larger than (normally slightly
larger) than the diameter of the coating 14 of the wire 12 with
which the heat shrinkable tube 30 to be thermally shrunk and
pressed is to be held in close contact. Further, as shown in
FIG. 22, a semicircular recess 60C1/ similar to the above
semicircular recesses 60Bh may be formed on a leading end
part of one (upper) heating die 60C1 and a leading end part of
the other (lower) heating die 60C2 may have a linear shape.

After the heat shrinkable tube 30 is temporarily fixed as
described above, the entire heat shrinkable tube 30 is heated
and thermally shrunk as shown in FIG. 15, whereby the heat
shrinkable tube 30 is mounted on the connected part of the
end part of the wire 12 and the terminal 20.

This step can be performed for a plurality of terminal-fitted
wires 10B to both end parts of which the heat shrinkable tubes
30 are temporarily fixed. For example, a wire end holding
device 70 including a plurality of holding portions 72 capable
of holding the end parts of the wires 12 is prepared, and a
plurality of terminal-fitted wires 10B to which the heat
shrinkable tubes 30 are temporarily fixed are set in the wire
end holding device 70. A configuration for sandwiching the
end part of the wire 12 by a pair of resilient plates or the like
can be, for example, adopted for the holding portion 72. The
wire end holding device 70 is arranged before a heating
device 80 such as a far-infrared heating device and a plurality
of'heat shrinkable tubes 30 are collectively entirely heated. In
this way, the heat shrinkable tube 30 can be mounted on each
of'the plurality of terminal-fitted wires 10B by being entirely
thermally shrunk. That is, the plurality of heat shrinkable
tubes 30 can be entirely thermally shrunk and mounted
together on the terminal-fitted wires 10B which are succes-
sively manufactured within a relatively short period and to
which the heat shrinkable tubes 30 are temporarily fixed. That
is, a time for manufacturing one terminal-fitted wire 10B by
way of the steps shown in FIGS. 3 to 14 (also referred to as
“takt time”) and a time required to manufacture one terminal-
fitted wire 10 on which the heat shrinkable tubes 30 are
mounted by the step of FIG. 15 can be made substantially
equal, and production efficiency can be improved.
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According to the manufacturing method for the terminal-
fitted wire 10 configured as described above and the terminal-
fitted wire 10B to which the heat shrinkable tubes 30 are
temporarily fixed, after parts of the heat shrinkable tubes 30
are temporarily fixed to at least parts of the wire 12 and the
terminals 20, the heat shrinkable tubes 30 are heated and
thermally shrunk to be mounted. Thus, after being tempo-
rarily fixed, the heat shrinkable tubes 30 are unlikely to be
displaced even if the wire 12 is moved. Therefore, the heat
shrinkable tubes 30 can be mounted on the connected parts of
the core exposed portions 13« of the wire 12 and the terminals
20 with high positioning accuracy.

Note that a case is assumed in the above embodiment
where the core 13 is made of aluminum or aluminum alloy
and the tin-plating layer is formed on the copper or copper
alloy surface of the terminal 20. In the terminal-fitted wire 10
thus configured, a potential difference between the terminal
20 and the core 13 is relatively large. Thus, if moisture
adheres to the connected part of the terminal 20 and the core
13, this moisture may function as electrolytic solution to
cause electrolytic corrosion. Accordingly, this electrolytic
corrosion can be more reliably suppressed by accurately
mounting the heat shrinkable tube 30 on the connected part
(particularly contact part) of the core 13 and the terminal 20.

However, the above manufacturing method is not limited to
the case where the core 13 is made of aluminum, aluminum
alloy or the like. Further, the peripheral wall portion 26 of the
terminal 20 may be omitted. That is, the heat shrinkable tubes
30 themselves are mounted on connected parts of various
wires and various terminals for various purposes such as for
waterproofing purpose, for insulation purpose and for protec-
tion purpose from external damage. The above manufacturing
method and the like can be adopted for operations in general
of mounting such heat shrinkable tubes 30.

Note that the respective configurations described in the
above respective embodiments and the respective modifica-
tions thereof can be appropriately combined without con-
tracting with each other.

Although this invention has been described in detail as
described above, the above description is illustrative in all
aspects and this invention is not limited to that. It should be
appreciated that unillustrated innumerable modifications can
be envisaged without departing from the scope of this inven-
tion.
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The invention claimed is:

1. A terminal-fitted wire manufacturing method for mount-
ing at least one heat shrinkable tube on a connected part of a
core exposed portion of at least one wire and at least one
terminal, comprising:

(a) stripping a coating of a leading end portion of the at

least one wire to define the core exposed portion;

(b) inserting the leading end of the at least one wire into the
at least one heat shrinkable tube that has an adhesive
layer formed on an inner peripheral portion thereof;

(c) connecting the at least one terminal to the core exposed
portion of the at least one wire;

(d) moving the at least one heat shrinkable tube to a posi-
tion for covering the connected part of the core exposed
portion and the at least one terminal and part of the
coating adjacent the core exposed portion;

(e) fixing a part of the heat shrinkable tube to the coating by
selectively pressing and heating the part of the heat
shrinkable tube so that the adhesive layer contacts and
adhesively engages and thermally shrinks about the
coating;

() moving the at least one wire and the at least one termi-
nal, with the at least one heat shrinkable tube tempo-
rarily fixed thereto, to a heating element; and

(g) permanently mounting the at least one heat shrinkable
tube onto the connected part of the core exposed portion
of the at least one wire and the at least one terminal by
heating and thermally shrinking the heat shrinkable tube
into engagement with the core exposed portion of the at
least one wire.

2. The terminal-fitted wire manufacturing method accord-

ing to claim 1, wherein

the at least one heat shrinkable tube, the at least one wire,
and the at least one terminal comprise a plurality of heat
shrinkable tubes, a plurality of wires, and a plurality of
terminals, respectively;

the wires are arranged at the heating element, in a state in
which each of the wires is connected to one of the plu-
rality of terminals with the plurality of heat shrinkable
tubes temporarily fixed thereto; and

the plurality of heat shrinkable tubes are mounted to the
connected part of the core exposed portion of the wires
and the plurality of terminals in unison.
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